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What is Soil Respiration?

Efflux of CO2 from soil
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Presentation Notes
-The world’s soils have the capacity to store enormous amounts of carbon, and can serve as an effective global sink for carbon dioxide that terrestrial plants remove from the atmosphere.  The release of Co2 from the soil is soil respiration or CO2 efflux




Why is Soil Respiration 
Significant?

Soil serves as a huge reserve of 
accumulated carbon
Soil releases this carbon to the 
atmosphere in response to several 
stimuli

Infiltration of precipitation
Temperature change
Vegetative Occupation
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Presentation Notes
-Plants sequester large amounts of CO2 in the soil they grow in.
-as waster perculates down into the soil, it fills cracks and crevices that in the process displaces the CO2 that is present.
-The daily temperature variation causes a change in soil afflux, as well as the seasonal temperature changes
-The size, type, and amount of vegetation present in a given soil affects the amount of Co2 that is not only sequestered there but it also affects how much is released



Background

Rise in concentrations of atmospheric 
CO2 (Taneva, et al,.2006) 
Soil can hold up to 75% of an 
ecosystem’s CO2(IPCC,2001)
On average 10% of worlds CO2 is 
passed through the soil each year 
(Raich and Tufekcioglu, 2000)
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Presentation Notes
-the rise in atmospheric Co2 has the potential to lead to global climate change, this could lead to increase in soil respiration and an increase in C02 levels (Cox et al., 2000). 
-Once again if this Co2 is released it would have a dramatic impact on that ecosystem and the organisms living in it
-If the temperature is increased this could increase the amount of Co2 that is cycled through the soil and could lead once again to global climate chanes



Factors Affecting Soil Respiration

Many factors affect soil respiration 
(Kirshbaum, 2000)
Temperature dominant factor affecting soil 
respiration
No unanimous agreement on exact 
correlation (Katterer et al., 1998)
As daily minimum temperatures increase 
(Beier, et al.,2004), soil respiration is likely 
to increase
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Presentation Notes
-temperature, moisture, soil properties, quality and quantity of decomposing organic matter, therefore in order to predict the rate of soil respiration a firm understanding of the affects of these major factors on soil as well as how they interact and affect each other must be acquired to better understand soil respiration
-some studies show that temperature fluctuations may explain 72-96% of the variation in soil respiration ( keith et al., 1997; Boone et al., 1998, Rey et al., 2002, Subke et al., 2003)
 Increase in daily minimum may affect plant communities more than an in crease in average temperature.  This is bad because the daily minimum temperature is expected to increase twice as fast as the average temperature.



Factors (continued)

Vegetation is also a dominant factor 
affecting soil respiration (Raich and 
Tufekcioglu, 2000)
3 main fluxes: respiration of roots, of 
rhizosphere microorganisms, and of 
root free soil (Kelting  et al., 1998)
Each type depends on a different 
carbon source
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The type of vegetation and how extensive the root system is compared to other vegetation around that plant is another factor that has been researched. 
-Example of these three fluxes in an oak forest: root=32%, rhizosphere=20%, and root free=40% (kuzyakov, 2002)
-Since each depend on a different carbon source their reaction to temperature variation should be different as well (uvarov et al., 2006)



Experimental Design
Soil

Greenvine Clay in Fayette County, Texas
Thirty-six to forty-two inches deep, pH= 8.5
High shrink-swell capacity
Ap, Fine-textured A, AC, C1, C2 horizons

Samples from Rutersville, Texas
Included Ap and A horizons
60 samples in pots with/without vegetation
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-samples taken from 36 to 42 inches deep
-within this soil there is an Ap, fine-textured A, AC, C1, C2 horizons
-Samples used for this experiment were taken from the Ap and top part of A horizon



Experimental Design (continued)

High temperature regime (30oC) for 
30 samples, low temperature (20oC) 
regime  for 30 samples
30 Samples were vegetated (15 in 
each temperature regime) and 30 
were not
Soil respiration measured daily by a 
soil respirometer on a LiCor 6400
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I investigated the effect that temperature has on soil with vegetation vs. soil with out roots and vegetation
-One sample group of 30 were placed in a green house with the temperature kept at 30 C and another group of the same size were kept at 20 C.  -In each group of 30, 15 had vegetation and 15 did not.
-3 measurements taken per pay at 1 minute intervals 



Results
Respiration was significantly (.01 level) 
higher in vegetated soils compared to 
those that were not, with means of 5.11 
and 4.01 respectively.
Respiration was significantly (.01 level) 
higher in soils exposed to higher 
temperature regime than those exposed 
to lower temperatures, with means of 
5.96 and 3.93 respectively.
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- Over 500 date point to date have been analyzed but this is only half of the data collected in the six week experiment.  A more in depth statistical analaysis is presently being done.



Discussion 
Other factors may be of equal or greater 
importance in soil respiration IN THIS 
EXPERIMENTAL DESIGN

Soil Aeration produced by cracking
Changes in CO2 efflux induced by our artificial 
“rain”events

They were artificially regular
Water infiltration and percolation were artificially 
high

Observations should be and will be taken 
over a longer period of time
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The dryness of the soil collected caused for a great deal of cracking in the soil which could have led an increase of Co2 eflux.
-watered once a week with 300 mililiters.  This amount of water is more than the soil would encounter on average in a week.  This causes not only Co2 to be releases as it percolates through the soil displacing Co2 but also causes the soil to have a water moisture value and as was mentioned previously moisture affects soil respiration.  
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